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(54) Portable radio telephones 

(57) A personal portable telephone 
(1 1) allows the user access to the 
cellular radio network via a number 
of different gateways including a 
communal unit (15. 16), user's 
mobile telephone set (9), home 
'phone (13) or office PABX (14). 
The telephone (11) can also be 
used as a paging unit for use within 
the cellular radio network. The 
communal radio unit (15) is a multi- 
channel arrangement capable of 
servicing a large number of 
personal telephones within its 
service area which is small 
compared to that of a normal 
cellular radio cell. Communal units 
(15) may be transportable and 
located in public areas such as 
railway stations, airports and on 
trains or coaches. The telephone 
(11) automatically transmits its 
identification number to a gateway 
(9, 13, 14, 15, 16) when it enters 
its service area enabling the 
subscriber to be accessed by callers 
without their known his 
whereabouts. 
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SPECIFICATION 

Portable telephones 

5 The present invention relates to communi- 
cations systems using portable telephones and 
more particularly to a system whereby porta- 
ble telephones can readily be used in conjunc- 
tion with a cellular radio network. Such cellu- 
1 0 lar radio networks are now in operation in the 
United Kingdom. 

Cellular radio networks of various types 
have been described by which a radio tele- 
phone service can be provided to a large 
1 5 number of mobile subscribers using a rela- 
tively small number of frequencies, by divid- 
ing the service area into a number of cells and 
reusing the frequencies in non-adjacent cells. 
One such system is described in Sell Systems 
20 Technical Journal Volume 58 January 1979 
No. 1, particularly in papers entitled "Ad- 
vance mobile phone service: Introduction, 
Background and Objectives" by W.I. Young 
and "The Cellular Concept" by V.H. MacDo- 
25 nald. 

In order to provide the necessary power for 
a resonable period of operation, it is usually 
necessary for a mobile radio telephone unit to 
include relatively large batteries which are 
30 both bulky and heavy. While such batteries 
can be readily mounted in a vehicle, it is not 
practicable with present mobile telephones to 
provide a truly portable unit. 
The mobile radio telephone unit also has to 
35 perform complex procedures in order to regis- 
ter with its closest base station and communi- 
cate with the base station in order to receive, 
set up or hand-off a call. The necessary equip- 
ment for carrying out these functions is com- 
40 plex and expensive. 

British Patent Specification No. 1461624 
suggests an arrangement in which portable 
radio telephone units can operate at very low 
power and therefore use smaller and lighter 
45 batteries. In this system a number of receiver 
stations are located throughout each cell and 
relay the low strength received signals from 
the portable telephones to the main transmitt- 
ing cell site. Apart from its low power the 
50 proposed portable radio telephone has to per- 
form all the other functions of a normal 
vehicle mounted type of cellular radio tele- 
phone unit. 
The present invention is directed towards 
55 solving the technical problem of providing a 
low cost, lightweight portable telephone 
capable of being used as a terminal in a 
cellular radio network. 
The invention is further directed to the 
60 technical problem of enabling a user to be 
accessed by means of his portable telephone 
virtually irrespective of his location and with- 
out the requirement for a caller to know the 
whereabouts of the called party. 
65 The present invention provides a communi- 



cations system comprising a portable tele- 
phone capable of two way radio communi- 
cation on a plurality of fixed channels at low 
power with at least one gateway to a cellular 
70 radio telecommunications network, the tele- 
phone when "on" and in the vicinity of a 
gateway being adapted to register its identifi- 
cation number with a network control. 
Preferably the gateways with which such a 
75 telephone is capable of communicating com- 
prise a mobile cellular radio telephone capable 
of handling one call at a time to which access 
is restricted to a portable telephone having a 
predetermined or one of a set of predeter- 
80 mined identification numbers, or a multichan- 
nel cellular radio unit capable of handling a 
plurality of calls in parallel. 

In a preferred embodiment the portable 
telephone can also communicate with ga- 
85 teways to the public switched telephone net- 
work (PSTN). Such gateways may comprise a 
private telephone including a radio transmit- 
ter/ receiver for communication with a porta- 
ble telephone, access to such a gateway tele- 
90 phone being restricted to a portable telephone 
having a predetermined or one of a set of 
predetermined identification numbers, or a 
PABX including a radio transmitter/receiver 
for communicating with at least one portable 
95 telephone. 

By reducing the power and the processing 
ability of the portable. telephone unit to a 
minimum for carrying out the required func- 
tions it is envisaged that the device will pro- 
1 00 vide a compact, low weight, low cost, per- 
sonal terminal. 

More specifically, the present invention pro- 
vides a communications system for a plurality 
of subscribers each having a portable tele- 
1 05 phone, a plurality of gateways distributed over 
the service area adapted to communicate with 
base stations or switching centres of a cellular 
radio network in accordance with the standard 
Pr ° tOCo1 ° f that network < and with said porta- 
110 ble telephones by means of a plurality of fixed 
channels, each telephone having a subscriber 
identification number which is transmitted 
over a channel to the gateway when the 
telephone enters the service area of that ga- 
115 teway and is registered via the gateway with 
the cellular radio network to establish the 
location of the telephone subscriber for receipt 
of calls. 

Preferably the s y stem fuf ther comprises 
120 means for issuing a paging call to a subscriber 
whose number is not currently registered with 
the network. 

The plurality of fixed channels between the 
telephones and the gateways may be estab- 
1 25 lished as time slots of a single frequency, as 
separate frequencies, or by code division mul- 
tiple access. 

A communications system embodying the 
invention will now be described, by way of 
30 example only, with reference to the accom- 
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panying diagrammatic drawings, in which: 
Figure 1 is a block diagram showing the 
system and its relationship with a cellular 
radio network and the public switched tele- 
5 phone network (PSTN); 

Figure 2 is a block diagram of a multi- 
channel radio gateway for use in the system 
of Figure 1 ; and 
Figure 3 is a block diagram of a personal 
10 portable telephone. 

In Figure 1 reference numeral 1 indicates a 
cellular radio network which is linked into the 
public switched telephone network 3 (PSTN). 
The cellular radio network is made up of one 
1 5 or more interconnected exchanges or mobile 
switching centers (MSC) 5 which are each 
also connected directly into the PSTN 3. 

Each MSC 5 is connected to a number of 
base stations 7 each of which serves a sur- 
20 rounding cell. The interconnections between 
the base stations, MSCs and PSTN are via 
land lines. 

Each base station 7 has a set of radio 
transmitters and receivers operating at the 
25 frequencies allocated to that station so that 
the station can communicate with mobile tele- 
phone sets 9 within its cell. All the network 
subscribers in the area of a cell served by the 
base station register their identification num- 
30 bers with the base station when their sets are 
turned on. The base station in turn sends this 
information to the network control which may 
be located at an MSC. The location of the 
subscriber is then known to the network so 
35 that if a call is received for that subscriber or 
the subscriber wishes to make a call, then a 
procedure is initiated using a control channel 
to set up a radio link at one of the frequencies 
allocated to that cell in which the subscriber 
40 and the base station are located. The remain- 
der of the link between the subscriber and the 
called or calling party is established via the 
MSC 5 linked to the base station and then 
either directly or via one or more other MSCs 
45 into the PSTN. 

The system described so far is a conven- 
tional cellular radio system, in which the sub- 
scriber has his own mobile radio telephone set 
9 with sufficient power to communicate with 
50 the base station 7 whatever his position in the 
cell served by that base station. In many 
situations the subscriber may wish to leave his 
vehicle without being deprived of the facility 
of still receiving and making calls via his 
55 mobile radio telephone set. In order that he 
may do this it is now proposed that a very low 
power radio link be set up between his vehicle 
equipment and a low-cost, pocket-sized, radio 
telephone 1 1 . The telephone 1 1 would have a 
60 short range of 300m or less and operate at a 
power of less than 1 0 mW. Such a power 
output could be maintained for a resonable 
period of normal operation, say 24 hours, 
from compact batteries. The telephone 1 1 to 
65 be described is intended to be operable to 



various other devices to be described in more 
detail later, to provide a comprehensive com- 
munications service to the subscriber what- 
ever his whereabouts. Such devices will be 
70 referred to herein as gateways. In the above 
example the telephone 1 1 is using the mobile 
radio telephone set 9 as its gateway into the 
cellular radio network. 

When being used to communicate over a 
75 short range with the subscriber's own mobile 
set only a single channel is required. However 
for communication with other gateways it is 
necessary for the telephone 11 to be able to 
operate on any of several channels and there- 
80 fore the telephone 1 1 uses a predetermined 
one of these channels for this communication. 
The much higher power transmission between 
the mobile equipment and the base station 
would be at the allocated frequency of that 
85 station's set of frequencies. 

Such an arrangement would operate in a 
similar manner to the so-called cordless tele- 
phones which are available for use directly 
with the PSTN. In such a cordless telephone 
90 the subscriber has a phone unit 1 3 directly 
connected to his local PSTN exchange. The 
unit 1 3 also acts as a receiver and transmitter 
at a single frequency for use with a small 
hand held telephone 1 1 over a very restricted 
95 range of one hundred meters or less of the 
telephone unit itself. 

The portable personal telephone 1 1 is 
capable of use with the subscriber's home 
telephone unit 1 3 as a gateway as well as 
100 with his mobile radio telephone. Similarly 
PABXs 1 4 may be designed so as to be able 
to communicate with portable telephones. The 
home telephone 1 3 or PABX 1 4 must be 
adapted by the provision of a low power 
105 transmitter/receiver for communication with 
the portable telephone(s). In the case of a 
PABX, multiple channels are needed so that 
the PABX may simultaneously handle several 
calls in parallel to personal telephones. When 
110 a home telephone unit 13 or a PABX 14 is 
being used as a gateway into the cellular 
radio network, it may be provided with an 
optional feature whereby the telephone unit 
1 1 when within range of either such gateway 
1 1 5 to which it is permitted access, automatically 
causes a telephone call to be made to the 
cellular network control at an MSC to register 
its identification number with the network as 
being located at the relevant PSTN number. 
120 This enables incoming calls via the cellular 
radio network to be routed to the subscriber 
via the PSTN number. 

Multiple channels between a gateway and 
the personal telephone 1 1 may be established 
125 by time division multiplexing, by the use of 
several frequency channels or by code division 
multiple access. The use of time slots to 
define the required channels is presently pre- 
ferred so that the telephone need only be 
130 capable of operating at a single frequency. In 
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one embodiment all channels are sequentially 
monitored by the telephone to enable the 
telephone to select a free channel for com- 
munication with a multiple channel gateway 
5 or identify calls for it on any of the channels. 
In another embodiment, one or more channels 
are identified for use for control purposes 
only. One of these control channels is used for 
the transmission of the subscriber's identifica- 

10 tion number to the gateway for registration in 
the cellular radio network when the subscriber 
enters the service area of the gateway. In the 
case of adjacent gateways where the service 
areas may overlap the gateways each use a 

15 different control channel. The non-control 
channels are shared out between gateways, 
the service areas of which overlap. A tele- 
phone located within the overlapping service 
areas locks onto the control channel on which 

20 it receives a stronger transmission and sends 
its identification number into the cellular net- 
work via that gateway so that all outgoing and 
incoming calls for the telephone are routed 
through that gateway exclusively. The control 

25 channel is also used by the gateway to indi- 
cate to the telephone which channel should 
be used to take or make a call on. In the first- 
mentioned embodiment, this information is 
sent on the first available free channel with 

30 the gateway and telephone continuously mon- 
itoring all channels for such control informa- 
tion. 

The personal portable telephone 1 1 may 
also be used by the subscriber when neither 

35 at home or close to his own mobile radio 
telephone set 9 if he has one. Such use may 
be required when the subscriber is travelling 
by train or coach, is in a public place such as 
a station, airport, hotel, office, conference or 

40 exhibition center. In order to allow subscribers 
to use the cellular radio network when in such 
places, it is proposed to provide a gateway 
comprising a communal multi-channel radio 
telephone unit 1 5 that can be accessed simul- 

45 taneously by a number of subscribers over 
their personal portable telephones 1 1 . When 
switched on the service area of such a ga- 
teway, the portable telephone 1 1 transmits to 
the nearest communal radio telephone unit 1 5 

50 its identification number. This number is then 
stored in the communal telephone unit 1 5 
and forwarded with its location to a network 
control at an MSC of the cellular radio net- 
work so that the subscriber can send and 

55 receive calls as if the communal unit 1 5 was 
effectively his personal radio telephone set. In 
order to service a large number of subscribers, 
the communal unit is capable of establishing a 
number of channels at different frequencies 

60 with its associated base station. The commu- 
nal radio equipment may be transportable so 
that it can be temporarily moved to sites 
where subscribers require service over a rela- 
tively short period such as during a confer- 

65 ence. 



For permanent locations, such as stations 
and airports, where a high density of personal 
telephone subscribers is envisaged, a gateway 
16 is provided. The gateway 16 is identical to 

70 the communal telephone unit 1 5 referred to 
above and described more fully later except 
that it is directly connected to an MSC 5 via a 
land line instead of transmitting to a base 
station using the standard cellular network 

75 protocol. The land line link with the MSC can 
carry a number of calls simultaneously. The 
identification numbers of subscribers using 
the device 1 6 as their gateway into the net- 
work are sent via the land line to the network 

80 control at the MSC. 

A further function of the portable personal 
telephone 1 1 is for paging purposes. For 
example where a subscriber does not have or 
is not close to a mobile unit 9 of his own and 

85 is not close to another gateway such as a 
communal unit 15, a home telephone 13, or 
PABX 14, or device 16, his telephone 1 1 can 
operate as a paging receiver to receive 
transmissions from a paging station 1 7. Be- 

90 cause of its low power the telephone 1 1 
would not be able to communicate back to 
the paging station by voice. However, if the 
data rate is kept sufficiently low then a short 
digital transmission can be made back to the 

95 paging station which, could, for example, 
transfer it to the sender's electronic mailbox. 
Paging would be automatically employed if 
the subscriber's identification number was not 
registered with the cellular radio network as 
1 00 within the service area of any of the previ- 
ously described gateways, 9, 13, 14, 15, 16. 
If a paging call failed then it would be prob- 
able that the subscriber had turned his tele- 
phone off. 

105 Figure 2 shows in more detail a communal 
multi-channel radio telephone unit 1 5. Similar 
logic would be required for the PABX 14 and 
device 16. The unit 1 5 comprises a first 
multi-channel receiver/transmitter 20 which 

110 communicates with the various personal tele- 
phones 1 1 within the service area of the unit 
1 5. The receiver/transmitter 20 passes the 
received signal to a demultiplexer 22 which 
distinguishes the various transmissions from 

1 1 5 each of the telephones 1 1 transmitting at a 
particular time. The telephones 1 1 are each 
capable of transmitting on a number of fixed 
channels. Since the telephones 1 1 are only 
transmitting at low power, the frequency or 

1 20 frequencies used to provide these channels 
may be common to all portable telephones 
and not related to the frequency set of the cell 
in which the telephone is operating. One of 
the personal telephone channels is allocated 

125 as a control channel frequency for communi- 
cating with the receiver/transmitter 20 the 
identification number of the personal tele- 
phone 1 1 concerned. These numbers are re- 
cognised by the demultiplexer 22 and passed 

1 30 to a store 24 which is capable of storing all 
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the identification numbers of the personal 
telephones 1 1 switched on in its service area. 
These numbers are passed from the store 24 
to a second receiver/transmitter 26 which 

5 communicates this information over the con- 
trol channel to the base station of the cell in 
which the communal unit is located in the 
same manner as a single-user radio telephone 
set communicates with its base station when 

10 switched on. This permits the network to be 
aware of the subscriber's location for receipt 
of calls. 

When a personal telephone 1 1 in the ser- 
vice area of the unit 1 5 wishes to make a call 
1 5 it transmits over the control channel to the 
receiver/transmitter 20 its request and the 
number to be called. This information is pro- 
cessed in a control unit 28 which is similar to 
the apparatus provided in a conventional mo- 
20 bile cellular radio telephone set 9, except that 
the apparatus may be duplicated so that it is 
capable of dealing with a number of requests 
in parallel. The control 28 transmits over the 
control channel to the base station 7 via the 
25 receiver /transmitter 26 and receives the 
necessary information back from the base 
station concerning the frequency to be used in 
communication between the receiver/- 
transmitter 26 and the base station. The con- 
30 trol 28 also allocates a free channel on which 
communications may be carried out between 
the unit 1 5 and the personal telephone 1 1 via 
the receiver/transmitter 20. The two frequen- 
cies being used to deal with a particular call 
35 between the telephone and unit 1 5, and be- 
tween the unit 1 5 and the base station 7 are 
not the same. Further communications be- 
tween the personal telephone 1 1 and the 
called party are then carried out on the allo- 
40 cated channels. The signal from the personal 
telephone passes through the receiver/- 
transmitter 20 via demultiplexer 22 to the 
receiver/transmitter 26 where it is transmitted 
to the base station 7 in the manner conven- 
45 tional to the cellular radio network and then 
via one or more MSCs 5 into the PSTN to the 
called party. Return transmissions are received 
from the base station 7 via the receiver/- 
transmitter 26 and are passed via a multi- 
50 plexer 30 to the receiver/ transmitter 20 

where they are transmitted on the appropriate 
frequencies to the personal telephones 1 1 
being served. All the communications be- 
tween the gateway 1 5 and the base station 7 
55 are in accordance with the standard protocol 
of the cellular radio network. Thus, if the 
network has a different standard protocol from 
that outlined above, this will be followed as 
normal. 

60 The multiplexer 30 and demultiplexer 22 
may also be adapted to carry out the required 
frequency changes' necessary to convert from 
the frequency being used for communication 
with the base station and the frequency on 

65 which a personal telephone is operating. 



If the communal unit 1 5 is located in a 
moving vehicle, such as a train or a coach, 
then the calls being processed between it and 
the cellular radio base station are handed off 
70 in the normal manner as unit 1 5 approaches a 
cell boundary. This handing off does not af- 
fect the channels being used for the transmis- 
sions between the personal telephones 1 1 and 
the receiver/ transmitter 20. It will be appre- 
75 dated that the telephone 1 1 does not need to 
be able to hand-off calls as it always uses the 
same gateway for the duration of a call. The 
telephone also uses the same fixed set of 
channels whichever gateway is being used. 
80 The gateways 16, 1 4 and 9 are essentially 
similar in their mode of operation to that 
described above. In device 16 the receiver/- 
transmitter 26 is replaced by a direct land line 
link to an MSC. In PABX 14 the receiver/- 
85 transmitter 26 is replaced by a land line link 
via the PSTN. In the single mobile 9 the 
multiplexer and demultiplexer are unnecessary 
as the mobile is only used as a gateway by a 
single subscriber. 
90 A personal telephone 1 1 will now be de- 
scribed in more detail with reference to Figure 
3 of the accompanying drawings. The tele- 
phone 11 has a transmitter 40 which 
transmits signals from a microphone/voice 
95 encoder unit 42, and also from a dial or 
keyboard unit 44. Further, when the tele- 
phone 1 1 is switched, on it automatically 
transmits its identification number to the ga- 
teway 9, 1 3, 14, 1 5, 1 6 in the service area 
100 of which it is located. This number is stored in 
a store 46. The telephone 1 1 also includes a 
receiver 50 connected to an antenna 52. The 
antenna 52 is also connected to the transmit- 
ter 40. The received signals are fed from the 
105 receiver 50 to a unit 54 which converts the 
received signals into an analogue output 
which is made audible to the telephone user 
via an earpiece comprising a loud speaker, a 
headset or earplug arrangement. 
1 1 0 Both transmitter and receiver are operable 
under the control of a channel control unit 56 
so that the control channel (where provided) is 
monitored when the telephone is not being 
used for a call, or, where there is no specific 
1 1 5 control channel, transmissions on all channels 
are continuously scanned. It is not necessary 
for the user to know exactly where gateways 
are sited as when the telephone is switched 
on its identification number is automatically 
1 20 transmitted to any gateway 9, 1 3, 1 4, 1 5, 1 6 
which can receive the signal. If several ga- 
teways are accessible to the telephone, they 
will be using different control channels, and 
the telephone registers via the gateway with 
1 25 the strongest control channel signal. The ga- 
teway may acknowledge reception. A tele- 
phone unit 1 3 or PABX 1 4 may be pro- 
grammed to accept only certain identification 
numbers so that other telephones within the 
1 30 service area will not have their numbers ac- 
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knowledged or passed to the network. An 
indicator may be provided on the telephone 
1 1 to indicate to the user whether he is close 
enough to a gateway in order to make or 
5 receive a call, otherwise the telephone 1 1 will 
be capable only of operating into the cellular 
network via the paging system. 

When a user of the personal telephone 1 1 
wishes to set up a call he uses the dial or 

10 keyboard 44 to enter the required number. 
This is then transmitted digitally to whichever 
gateway is in range on the control channel or 
a free channel. In return, after the gateway 
has set up the call with the base station of the 

1 5 local cell or with the MSC or PSTN depending 
on the type of gateway, the telephone 1 1 will 
receive a transmission on the control channel 
allocating one of the channels available to the 
telephone 1 1 to be used for further communi- 

20 cation. This information is decoded by the 
receiver 50 and passed to the channel control 
unit 56 which thereafter switches both 
transmitter and receiver from the control chan- 
nel to the allocated channel frequency for the 

25 telephone call. Where there is no control 
channel, the same channnel is used for the 
call. 

The channels between the personal tele- 
phones 1 1 and the communal unit 15 may be 
30 defined by frequency multiplexing, code divi- 
sion multiple access or time multiplexing. In 
the last case one time slot of the time multi- 
plexing frame will be used as a control chan- 
nel and the remaining time slots as communi- 
35 cations channels. In order that a telephone 1 1 
should only receive the time slots intended for 
it, the signal in each time slot could be 
preceded by an identification code related to 
the user's identification number. In this case 
40 the identification number store 46 is con- 
nected to the receiver so as to gate to the 
loud speaker unit 54 only the contents of the 
time slots preceded by that telephone's identi- 
fication number. 
45 For paging purposes, the keyboard or dial 
44 may be used to pass a low bit rate digital 
message back to the paging station 1 7. 

When another telephone user wishes to 
make a call to a subscriber who owns a 
50 personal telephone 1 1 , then he may do this 
by making a call via the cellular network 
which will route the call to the MSC and from 
there to the appropriate gateway either via the 
cellular network or the PSTN according to the 
55 information received about the subscriber's 
location when the identification number was 
registered with the network control. If the 
called subscriber is out of range of one of the 
gateways 9, 13, 14, 15, 16 then the caller 
60 will receive an indication that it is only pos- 
sible to make a paging call. In this way some 
communication can always be made to a user 
of a personal telephone 1 1 despite the fact 
that he only possesses a much cheaper and 
65 less sophisticated unit than a full mobile radio 



telephone set. This, therefore, makes the cel- 
lular radio network accessible to a much lar- 
ger range of users. Where a PABX 1 4 or 
home telephone, which has not been provided 
70 with the facility of making a call to the 

network control to register the identification 
number of a telephone 1 1 in its service area 
as at its PSTN number, is being used as the 
gateway for the telephone of the called sub- 
75 scriber the calling party will have to make a 
call directly to the PSTN number where he 
believes the subscriber may be located. Such 
a call has a much lower probability of making 
contact with the subscriber. It will be appreci- 
80 ated that, although the personal telephone 1 1 
has been described as being capable of oper- 
ating to a large number of gateways, it is only 
necessary for the purposes of the invention for 
the telephone to be capable of communicating 
85 with one gateway such as a communal unit 
1 5. Use with additional gateways, however, 
allows the telephone 1 1 to be used as a multi- 
purpose unit at very little extra cost and 
therefore makes it necessary for the user to 
90 carry about his person only one unit which 
will enable him to access many information 
technology systems now available to the pub- 
lic. It will also be appreciated that with the 
simple addition of a small display and appro- 
95 priate circuitry, the telephone can also be 
made to operate in calculator and clock 
modes. 

As well as being used for voice communi- 
cations the telephone 1 1 could be adapted to 
100 transmit and receive data. 

CLAIMS 

1 . A communications system comprising a 
portable telephone capable of two way radio 

105 communication on a plurality of fixed chan- 
nels at low power with at least one gateway to 
a cellular radio telecommunications network, 
the telephone when "on" and in the vicinity 
of a gateway being adapted to register its 

1 1 0 identification number with a network control. 

2. A system as claimed in claim 1, wherein 
the gateway to the cellular radio network 
comprises a mobile cellular radio telephone 
capable of handling one call at a time to 

1 15 which access is restricted to a portable tele- 
phone having a predetermined or one of a set 
of predetermined identification numbers, or a 
multi-channel cellular radio unit capable of 
handling a plurality of calls in parallel. 

1 20 3. A system as claimed in claim 2, wherein 
a multichannel cellular radio unit comprises a 
first receiver/transmitter adapted to simulta- 
neously communicate with a plurality of porta- 
b ' e tele P hones eacn over a predetermined one 

125 of the fixed channels, a second receiver /- 
transmitter adapted to communicate via a ra- 
dio link with the cellular radio network in 
accordance with the standard protocol of the 
cellular radio network, or via a land line link 

130 with the cellular radio network, a multiplexer 
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for multiplexing the received signals from said 
second transmitter/ receiver and passing the 
output to the first transmitter/receiver for 
transmission on said fixed channels to the 

5 respective portable telephones, a demulti- 
plexer for demultiplexing the signal received 
by the first transmitter/receiver and passing 
the signals to the second transmitter/receiver, 
and control means for controlling the oper- 

10 ation of said transmitter/receivers and said 
multiplexer and demultiplexer. 

4. A system as claimed in claim 1 , 2 or 3, 
wherein the portable telephone is further 
capable of communication with at least one 

1 5 gateway to a public switched telephone net- 
work. , 

5. A system as claimed in claim 4, wherein 
the gateway to the public switched telephone 
network comprises a private telephone includ- 

20 ing a radio transmitter/receiver for communi- 
cation with a portable telephone, access to 
such a gateway telephone being restricted to 
a portable telephone having a predetermined 
or one of a set of predetermined identification 

25 numbers, or a PABX including a radio 

transmitter/receiver for communicating with 
at least one portable telephone. 

6. A system as claimed in claim 5, wherein 
the private telephone and /or PABX, are fur- 

30 ther provided with means for automatically 
making a call to the network control when a 
portable telephone enters its service area so 
as to register the identification number of the 
telephone with the network control. 
35 7. A system as claimed in any one of the 
preceding claims, further comprising means 
for making a paging call to a portable tele- 
phone the identification number of which is 
not currently registered with the network con- 
40 trol. , ,. 

8. A communications system for a plurality 
of subscribers each having a portable tele- 
phone, comprising a plurality of gateways 
distributed over the service area adapted to 
45 communicate with base stations or switching 
centres of a cellular radio network in accor- 
dance with the standard protocol of that net- 
work, and with said portable telephones by 
means of at least one channel, each telephone 
50 having a subscriber identification number 
which is transmitted over a channel to the 
gateway when the telephone enters the ser- 
vice area of that gateway and is registered via 
the gateway with the cellular radio network to 
55 establish the location of the telephone subscri- 
ber for receipt of calls. 

9. A system as claimed in claim 8, further 
comprising means for issuing a paging call to 
a subscriber whose number is not currently 

60 registered with the network. 

10. A system as claimed in any one of the 
preceding claims, wherein the plurality of 
fixed channels between the portable tele- 
phones and the gateways are provided by 

65 time division multiplexing at a single fre- 



quency, as separate frequencies, or by code 
division multiple access. 

1 1 . A system as claimed in any one of the 
preceding claims, wherein the portable tele- 

70 phone comprises a transmitter, a receiver, 
channel control means for setting the receiver 
and/or transmitter to a channel, identification 
number storage means, a microphone and 
dialling means associated with said transmit- 

75 ter, and an earpiece. 

1 2. A system as claimed in any one of the 
preceding claims, wherein at least one of the 
fixed channels is a control channel to which 
the telephone is connected when idle or set- 

80 ting up a call. 

1 3. A system as claimed in claim l z, 
wherein the portable telephone is adapted to 
communicate with the gateway from which it 
receives the strongest transmission on the or 

85 one of the control channels. 

1 4. A communications system substantially 
as herein described with reference to the 
accompanying drawings. 
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